Abstract. When the electronic computer aided design (ECAD) meets the mechanical computer aided design (MCAD), the process, method and scheme of the design in the new electronic products will have a qualitative leap, and the three-dimensional (3D) design is one of the best ways to realize the improvement of new production quality. 3D design could accurately express the engineer's design ideas, according with engineers' thinking mode and design habits. In the design of new products, engineers could import the three-dimensional model of the electronic products to MCAD software, then mechanical designers are expected to observe the appearance comprehensively and objectively, design its mechanical, structure and shell. Experimental results indicate that the proposed method could predict the actual effect of the new product in advance, avoiding the mismatch between the electronic products and the mechanical casing. Also it will greatly improve the design efficiency and design quality, achieving the synchronous design of the electronic and mechanical products and actualize the integration of design and manufacture.
convenient. The 3D solid design system has become the main design method of the mechanical and electronic product development personnel. It is an important tool in the design process. It embodies the design idea of 3D design [4] . Product design is the process of using the 3D design system on the computer to continue to grow, and eventually become a complete design. In other words, the design of the 3D model on the computer have the advantage of high degree of visualization, the 3D model allows the designer to observe and examine the design of the product model, the 3D model is highly interactive, the designer can be drag, rotate and modify the 3D model at any time. Without 3D model which could be used to observe and examine, or the model is difficult to interact and modify the conditions, Designer can only rely on experience and imagination to design. The 3D solid design system with high degree of visualization and interaction makes it feasible to build 3D model in real time. This real-time interactive 3D modeling process has changed the design method of the traditional "thinking", which makes the product design process more interactive, to reach kind of thinking, building the 3D model, and the optimizing method. This kind of thinking, building the 3D model, and the optimizing method could allow designers to make more attempts "If put it in this way, how?" try, Designer makes a more comprehensive consideration of the design and thus design a better product [5] . The advantages of three-dimensional design is beyond doubt, Directly in the 3D environment for product development and design is the trend, and is the important method to design the high quality and high performance products.
The establishment of 3D model
Considering the support of Altium Designer to 3D, the shape of components could be modeled using Altium Designer 3D Body object. The establishment of 3D model of the PCB board is introduced by a case study in this paper.
Designer need to use Altium software to design the motor drive circuit PCB board and material after welding components, as shown in figure 1 . The establishment of 3D model of PCB board was introduced on the 2 components of PCB board. In Altium Designer software, execute the Place 3D Body command, the pop Fig. 2 dialog box, draw a cylinder.
(1) The Cylinder is selected in Figure 2 the 3D Model Type region.
(2) In the Properties, select the level of the 3D model, where the top layer is selected. (3) In the display, select the color of the 3D model, in this choice and in kind similar to the color "red".
(4) In the cylinder, the radius of the cylinder is 1.5mm, the height of the cylinder is 4mm, the Standoff Height is 0mm, the rotating angle of the cylinder along the direction of X, Y and Z is 0°.
The 3D Model Management dialog is shown in Figure 2 . After setting up, the 3D model can be placed in the position of the light emitting diode of the PCB board [6] . After setting up, you can design 3D model of the irregular rectangle of the regulator in the U3 board of PCB, the gray irregular rectangle of the regulator is Length:21mm; wide:3mm; high: 1mm; angle: 30°, as shown in figure 4 .
Draw a black rectangle with the same as above. In the Extruded column, select the overall Height for 4.5mm, select Standoff Height for 0mm. After setting up, you can draw the 3D model of the regulator's black rectangle in the PCB board's U3, as shown in Figure 4 . Black rectangle is Length: 21mm, width: 17mm, height: 4.5mm.
Execute Place 3D Body command and draw two horizontal cylinders from right to left. Methods with the light emitting diode, the Radius of the cylinder is 0.4mm, the Height of the cylinder is 2.5mm, the Standoff Height is 2mm, the Rotation of the cylinder along the direction of X, Y and Z is 90°.
After setting up, the 3D model can be placed in the PCB board of the regulator. The dimensions of the other cylinder are as follows:
The Radius of the cylinder is 0.4mm, the Height of the cylinder is 4mm, the Standoff Height of the cylinder is 0mm, the cylinder is 90° in the Rotation of X, Y, Z direction.
Draw a vertical cylinder, the size is as follows:
The Radius of the cylinder is 0.4mm, the Height of the cylinder is 2mm, the Standoff Height of the cylinder is 0mm, the cylinder is 0° in the Rotation of X, Y, Z direction.
The pins of the 3 cylinders are connected with the sphere (from top to bottom， from right to left respectively with three spheres).
The dimensions of the sphere are as follows:
In the Sphere column, the Radius of the Sphere is 0.4mm, the Standoff Height of the Sphere is 2mm; the Radius of the sphere is 0.4mm, the Standoff Height of the Sphere is 0mm.
Other pins are copied, pasted is OK, and the 3D model of the regulator is plotted as shown in figure  4 .
Note: the first and the second Sphere to be placed with the vertical cylinder overlap placed in figure 4 . Using the basic method described above, we can draw the 3D model of any complex components; draw the 3D model of the motor drive circuit of all components on the PCB board, as shown in figure  5 . In this model, the 3D model can be compared with that of Figure 1 , they are so similar.
Export and import data
In order to pass the design data between the electronic CAD and the mechanical CAD design environment, we adopt the STEP file. STEP's full name is Standard for Exchange of Product model data, STEP standards for the CAD/CAM system is to provide neutral product data and the development of public resources and application model, which involves the construction, engineering, structure, mechanical, electrical, electronic engineering and hull structure, etc. STEP is the standard file format for most of the mechanical CAD tools, which have been widely used in many engineering applications. Data from the Altium Designer can be used directly in the mechanical CAD software or elsewhere. STEP format can be used to accurately to set up highly complex model objects, and could be used in the production of mechanical structure near perfect data check. Export PCB 3D model document for STEP file, Export steps are as follows:
(1) Executive menu commands： File →Save As or File →Save Copy As， Save As dialog will appear.
(2) Select a suitable location and name for the file to be exported, from the Save as type list to select the STEP Export.
(3) Click the Save button to appear in the Export Options STEP dialog, for deciding which objects to output. Note that the circuit board itself will always be exported.
(4) The STEP Export Options dialog box is used to determine which objects are included in the output file:
Fig.5 3D model of PCB board for motor drive circuit Components with 3D Bodies regional options for 3D body are selected components of the printed circuit board and other free floating 3D body. If you only need to export the circuit board, make sure that you don't have any objects on the PCB, and then click the Export Selected option. 3D Bodies Export Options regional options are used when the element 3D body model contains both the STEP model and the simple 3D model, with the purpose to decide which model to derive.
Prefer Simple bodies will export a simple 3D model, if the element contains a simple 3D body model and contains the STEP model.
Prefer STEP models will export the STEP model, if the element contains a simple 3D body model and contains the STEP model.
Export both simple bodies & STEP models will export a simple 3D and STEP models. If you have only a simple 3D model, then it will always be exported.
Pad Holes region provides an option to export all over the hole.
(5) Above set up according to the need to choose a good, you can complete the export. Now it can be directly opened PCB 3D step file in the Pro/ENGINEER software. start the software, open the step file, display the motor drive circuit of the 3D model is not complete, press the button on the toolbar to display the full 3D model, as shown in figure 6 . [7] [8] . Now it will be able to easily carry out the design of the mechanical, structural, shell, etc. of the PCB board in the Pro/E software, to avoid the PCB board and the mechanical casing does not match the situation, resulting in a complete ECAD from MCAD to 3D solution.
Pro/E、UG、CATIA、Solidworks several mainstream 3d design software can open a step file, this is not to say, by readers according to their own needs.
AutoCAD can also open the Step file, but can only display the two-dimensional, cannot display three-dimensional.
Conclusion
Through establishing 3D model of PCB board in Altium software, converting to "step" file, and then imported it into Pro/E software, it could be used to design the product's mechanical, structural, shell and other aspects. Experimental results indicate that the scheme could ensure that in the primary stage of design process, electronic designers and mechanical designers could synchronize their design process , the 3D PCB board designed by electronic designer can be imported into 3D mechanical design software, so does the mechanical, structural, and shell of the PCB board; mechanical designer design Machinery, structure, shell and other models can also be imported into the PCB software, to ensure that the design of the PCB board can be properly loaded into the machine, and it also could ensure the confliction between the electronic design and mechanical design could be settled, improve products' design quality, to foresee the actual effect of the new product on the computer. Through the integration of machinery and electronics to promote the innovation and continuous improvement of new products and with the synchronized development of mechanical and electronic design, we could achieve the early settlement of the integration of machinery and electronics, shorten the development cycle of new products, and accelerate the pace of new products [9] [10] . When ECAD meets MCAD, we could realize the double harvest between the design cycle and the design quality and to accomplish the integration of design and manufacturing.
